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ABSTRACT: 

PROBLEM TO BE SOLVED: To form a deposited layer having 
strong adhesive force on 

the front surface of an iron steel, a cemented alloy, or 
the like by using a 

material in which the powder containing metal halide 
compound powder is formed 

as a discharge electrode, and generating electric discharge 
between the 

electrode and a work piece in liquid in which carbon 
exists . 

SOLUTION: A submerged electric discharge deposited front 
surface by a 

TiH<SB>2</SB> powder electrode is composed of Ti and Tie 
and bonded to a 

cemented alloy front surface of a base material without 
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containing any oxide. 

In the reaction with the base material surface in electric 
discharge, since the 

temperature of the cemented front surface instantaneously 
reaches the boiling 

point of the material, the deposited Ti and Tie can be 
diffused and fused to 

the base material side. The component composition from the 
boundary surface to 

the base material to the front surface of the deposited 
layer is Ti and TiC, 

and the boundary surface and the front surface are bonded 
without containing 

any oxide. This Ti component of the topmost front surface 
part of the 

deposited layer is oxidized in the air into TiO<SB>2</SB>, 
however, the inside 
is Ti with activity. 
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1 ) lJWBlO»tJ:4«K 
JwliWHifUfcW 1 fc Htt. JolBWS= 5# 

®& Hv=2000~2300 (ffiSlOg) 

2) 2MnT&y?yT4 hmfeTfi-ot:^ 

wamtmm 1 1 m. iicawH= 5# 

mm Hv = 2550~~6050 (fflffilOs) 
lf£ 14~18j«m 
30 H)aWfc*<i;950fffct*i:Hv=18008* 

[0051] ffl&8mwim3 . m^fzWim 

i. Ti H 2 fffe v frc7)l<Jd)DXT-{i®«*«ixiii:'^< 
*<tti. L<S*vvM>i:#;{.*#. 

40 Nb,Ta.t,L<(4NbC, TaC^SrJPi. 

[0052] Ta, Nb, VSrTiH 2 (Zl 0%gJgjD 
i-CWfcW 1 1 BHfettmLt ff ofclSSWiT a , N 
b-C'Hv=6 0 0~7 0 0, VC9 0 0fc«KJ4±#L 

[0053] Nb, TaC, VCmhWWXMT'lt. Bff 
50 «WHHc«1-ftBttl6|±«fcA(c, ^t§aT^I»cO 
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(8 

1 3 

x\ coswictHYCfc. i oxmmmmtxnaix 

-ecOJSS. Hv = 9 0 0~10 5 0gJgfc, h± 
OB^fefcua 1 . 2 0/zmJiLh3 Ojum 

WC*4. 

[00 54] Wft<r>m&ViBW.4 . filhJfi^fc J: 3 £T 
iH 2 £g#iLT. *ftit<{i. Ti B 2 . T i 
b'Ztial&ZblzX^x. <t OffiiWoSIMIRJf* 

*tL/c«MH-4a*f4. ^oniio^oiiTijao 10 

#'*£<&4::i: fcflUBLT^4iOi:JR*>il4. $£> 
fc. T i WftMti^-rJtfLitWiiiiK^^t 

[00 55] iwsatuss-witf. gAta**^* 

4. 

ZrHz, VH, VH2, NbH, TaH, FeTi 
H2, LaNisHe, TiMnHj, NaBHt 

£QiH6fcl/C»*4. Zrlipffiatt. WIW4tfIii. 
fcflB8S*i4. 

[00 56] HiS60!l7 . Z r H 2 c9«flc§r!!JfiM 1 fcR 
t&ttTffil&ftt I (gffi&lj 6,50 OKg/ctf ) . 30 
«H*SK.-3fc*fU I p = 5 . 5A, rp = 32//s 
TUllIU ^T£^flnitt^J:<lt8W-4. 5# 
Jnit'Jf^8-l Oum. «j£Hv = 6 6 0~6 9 0T 

Sl/0*4. "*-4*6teli.. ^7r-f 

hMSI^J:9 2<MniI£fritf* flKHLL#W4. 2 
<ttini£ff^&*&<a*JMWiIp-3. 5 A, r P 

= 4// s, h«ffi (-) (:«t 0. ®KHv = 

1 3 5 0-2 0 0 0-2 3 5 0#f#£>*l4, 

[oo 57] mtom&coffims . . r;P5-»>A, s 40 

iS. »4Httftft affile *WiifS^« 

«T4 < b t> X v v \*iBV&£S t "f 

ft^ix-o>4&3L fOTfl^*iTv*4Mf&BAa$n 

Sr. $Kb"m<%<, !MEK£jhl;lfcVi4te«<&4. i 

mcovtfazmrix&m-rzk. wtt 

;P5^A±tTiH l + Ai»ffi«fW|ffit:j:4«* 50 
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1 4 

JC^4. 

[0058]SliW!8. 1iM*ttSi£l 1%-StJT 
/P5^*^hWHTiHi«Al<Wttit3 : 7 Off 

*&*SfiSrfiBffl-t4. ®gl P=5A. rp = 32y/s 
HJK^fis 3Sffit>Hv = 4 0 0~6 0 0gj£T'*4 

a< % ip = 2oa, vp=260Mamx.^mi$am 
it, Hv=i4oos«ictat4. ^commmx-m 

[0059] ft«o|gJt0£!R6 . j&&m*&iztm 

*SH^fi»*>HJRi:$:4. -f Tit 6%A 
1 4»VO*Wlil 0 Okg/mtfSjgc^l^^JK** 

tfyXr-xaKHv = 260Sirc*4. 
Z r H 2 ttffiBflsttff ft V \ 1 . 7 cm* 
<JD«ffit\ Ip = 5. 5A, rp = 3 2jus-CiinlU 
S£Hv = 660~-690, Jf&l 0#m£#T^4. 
ft. ?y?T4 h9mX'Z<X!}\lX£'ffobHv=l 3 5 
0~2 0 0 0gJg#f#£,;ftTU4„ -I^UIStN i -A 
l-Ti-Nb-Ta^fc*tUfc«MIU RttOtt 
*fcWO*4. 

[0060] HJi<0*»B(C»HTs 
[006 1] 

[?MW«Ml] J3l±»*D<, Ti, Zr, V, Nb, T 

mm^mm-hzbt> s x'%h. z<wmm±*L<wm 

fcft^M (WC+Co) tit^fi#t\ 1/2-1/3 

comZbKl. 4fe. ±IBO**-f»+(^ «S^± 

#3-*4!tftt. Ti B 2 , TiN, TiC, TaC, 
NbC, VC£fc-£iRA-fftte\ JgtC^S:±#?^4 
ZbtfX'ZZ. Ta, Nb, V«0^fc£E»ffaatafcJn 
iWf, «Mt* t l«j±-f4. /77 r 4 YW&XmSK- 
2iJdlllItffitf. 5 0%J3Ut*>4>2«ffl«AT«Ifc6* 

[HI ] WC+C o<0il^)«0E^^««it LX 1 
<WIDI&^ 2 MUX fir 5 flCa&*tBlT* 4 . 
[ II 2 ] £fflflc*«ff Icffl V ^fe*^<0 1 iXMxmj/ 

T*4. 

[03] mfHmsmcojus^qrrGrcft 4 . 

[»#C0^BB] 

1 VS. 2 
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WC-Co 
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fflliilftiiJiilnKf^ll^j 



m S50C 



MStt <+}(-) 



«tt S50C 
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[02] 



WC + CoEtt#lC<ki 

1 ttJJDI&tf 2 KflDX»©«rEfflttS|3?* 




E 



(a) mm. ( i atoi) 

H v 1 4 1 0 




( b) SSBJOI ( 2««1X) 
H v 1 7 5 0 




e 



(c) mmmmjL (2&.mx) w&*3?s 
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(a) Hm 0HK#GTI3O) 



[H3] 



(b) JXlsx^vW CfflW*GTi30) 
TiN + Ti2Nffl|)?2 M m 
B6£HV3500?fjg 
Ion — mixing* 
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. ® TiH, + TiB,ff|»«:BffilC«tS«caja 

t^Jgtt : 7.98mm * (0.5cm') 

#ft(«3 : 0.5kgf «fc n TWttVEjj 1 kgf/cm* 

lS»a$« : 1 m/s 5w : SK - 3 

s a n : 



g»»#0#Tfmj£&;JiTB12#*fficD12 

(72)hbm %w m 

^*JSiu^aEy\*5*66i - 51 



(72)&#& ^ Hg& 

m^SB^T- ttfflK*LCD|*iZTg 2#3-f 
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(54) SURFACE TREATING METHOD BY SUBMERGED ELECTRIC DISCHARGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a deposited layer having strong adhesive force on the 
front surface of an iron steel, a cemented alloy, or the like by using a material in which the 
powder containing metal halide compound powder is formed as a discharge electrode, and 
generating electric discharge between the electrode and a work piece in liquid in which 
carbon exists. 

SOLUTION: A submerged electric discharge deposited front surface by a TiH2 powder 
electrode is composed of Ti and TiC and bonded to a cemented alloy front surface of a base 
material without containing any oxide. In the reaction with the base material surface in electric 
discharge, since the temperature of the cemented front surface instantaneously reaches the 
boiling point of the material, the deposited Ti and TiC can be diffused and fused to the base 
material side. The component composition from the boundary surface to the base material to 
the front surface of the deposited layer is Ti and TiC, and the boundary surface and the front 
surface are bonded without containing any oxide. This Ti component of the topmost front 
surface part of the deposited layer is oxidized in the air into Ti02, however, the inside is Ti 
with activity. 
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